Introduction
Ischemic disorders of central neurons due to the termination of the supplies of oxygen and glucose as energy sources is the basis of a cerebral infarction.
An electroencephalographic study has demonstrated that neuronal activity and evoked responses in cerebral neurons are suppressed within several minutes of anoxia (Hansen, 1985) . As a model for brain ischemia, a short period of occlusion of the carotid artery or the middle cerebral artery (MCA) causes slowly developing neuronal damage and delayed cell death in the hippocampal CAl area (Kirino, 1982; Fujie et al. 1990; Kuroiwa et al. 1990) . From a clinical viewpoint, the aim of therapy in cerebral infarction is to minimize the ischemic damage of the neurons in the central nervous system (CNS). K-7259, a new dilazep dihydrochloride derivative, has been shown to reduce significantly the area of damage produced by an experimental infarction due to the hemiocciusion of the MCA in the rat (Yamauchi et al. 1992a, b) . However, the direct effects of K-7259 on the excitability of the CNS neurons and on synaptic transmission in the CNS are unknown.
Neurons in the dorsolateral septal nucleus (DLSN) receive a major input from neurons in the hippocampal CA3 area through the fimbria/fornix pathway (Andersen et al. -1966; Swanson et al. 1980) . Focal stimulation of these nerve fibers evokes an excitatory postsynaptic potential (EPSP) mediated by an excitatory amino acid as well as an inhibitory postsynaptic potential (IPSP) and a late hyperpolarizing potential (LHP) mediated by y -aminobutyric acid (GABA) (Joels and Urban, 1984; Stevens et al. 1984; Steven and Cotman, 1986; Gallagher and Hasuo, 1989) . The membrane properties of the DLSN neurons have been described, elsewhere (Stevens et al. 1984; Alvarez de Toledo and Lopez-Barneo, 1988; Castellano and Lopez-Barneo, 1991) . The purpose of this study is to examine the direct effects of K-7259 on rat DLSN neurons using conventional microelec-. trode and `blind slice-patch' techniques. ATP-sensitive potassium conductance (Shoji et al. 1991; Shoji, 1992) . The protective action of K-7259 against ischemia was examined by observing its effect on the aglycemic-induced hyperpolarization. K-7259 (31iM) did not antagonize the aglycemic hyperpolarization.
Effects on synaptic transmission
The DLSN neurons have three types of synaptic responses which are the EPSP, IPSP and LHP, when the incoming nerve fibers are stimulated at the fimbria (Stevens and Cotman, 1986; Stevens et al. 1987; Gallagher and Hasuo, 1989 Discussion K-7259 has been reported to protect cells from ischemia due to MCA hemiocclusion (Yamauchi et al. 1992a, b) . In the present study, the direct effects of K-7259 on the neuronal excitability and synaptic transmissions in rat DLSN neurons were studied. K-7259 produced a depolarization (or an inward current) associated with an increase in membrane conductance.
The reversal potential of these responses estimated from the V-I curve was near -30 mV, indicating that K-7259 activated non-selective cation channels. K-7259 increased the firing frequency of spontaneous action potentials, even in neurons with no depolarization. In addition to the increase in neuronal activity, K-7259 produced a suppression of inhibitory synaptic transmission in the DLSN. The IPSP and LHP evoked by stimulation of the fimbria/fornix pathway were depressed by the application of K-7259. 
